Socket No,: 4670^1 14PUS1 
(PATENT) 



IN THE UNITED :0TA£ES PATENT AND TRADEMARK OFFICE 

Iii re Patent. Application ofi 
HMekazu. MORI et ai 

Application : No.HO?062v5§4. .Confirmation No:,' :82 : 2B. 



Filed: December .28, 200.5 

For: METHOD: FOR PRODUCING 
BLBGTBQDE FQR ELECTRIC 
. . . DOUBLE ;LAt%R CAPACITOR 



Art Unit; 2823 

Examine?: PAEENDO, KEVIN A 



BECLAEATION PURSUANT TO 37 C,F.RSi;i32 

Commissioner: for Patents 
P,0, Sox. 

Alexandria, VA 22313-1450 

®& 

I, HidetauMORI, declare and say as follows:; 

1. I am familiar- with U.S. Application Serial Mo. 10/562) 554 M which 
Iain a:eo*inventor, 

2 . Tlie .following experiinent- was .conducted either hy myself or under 
:my direct supervision, 

3.. This- experiment demonstrates thafcthe electric, double layer, 
oapacitormanufacteea bythe method. of the present inyention 
has high performance, compared with the electric double layer 
capacitor manufactured by the method. using the;mkture havinga 
concentration :pf solid contents of below .o0wt% like Nakao. 
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I hereby declare that all statements made herein :c£ my own 
knowledge are true :and that all -statements made pri information 
andb^li:e£:.are bel ieyed fco'tee^trxie :amd further tha tthese statements 
Me;r : e made y^Itix the -knowledge that Villfoil .false statements and 
the like so made are pnnisl^able by fine qt impri;sGnm:eyi:t , p;r bs>tk,. 
under- Bee tioti ,10:01 of Title IS: :6 : f the United States 'Code and that 
supii willful false statements "may jeopardise fcftfe aridity .of tlife 
•application, or any patent issi*e$ therecm, 
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•<Q'E:.JECT:>- 

: An.pb j ect os t'hi.s.6.xperdtne.nt:al Report -is : f irstly to e-valua.t e 
•1.} the electrode, far -electric double layer capacitor and 
the elect riG-4oufol:^l:aye.r papa.citox bot'hmanuf a.ctu^edvby the ipethod 
of. .the rpresent Invention which t*ses a .powdery mixture having a 
aShc : eri : trati.oh :of solid .con tents of over .SQwt% r and 

•2): the electrode for electrics double, layer ■capacitor .and 
■the el.sc.tr]tc-diovtbl : a layer capacitor ibotkmattufaptpx^d'tay t'hemethod 
using, a mixture having a .e one' ent'rat ion. of : solid contents of below 
5'0iv v t%; and 

••a^qond^r;y toproye tiiafe the eieptxic double layer -capa cat of 
produced Ifo.y the method of the present i : nye : ntioxi shows excellent 
performance, 

<EXPSRIMENT> 

1* formation -of an Elect r.ode Layer 

..EXAMPIiS .1 is oo^xe^pphdrng to the Example 1 described in 
.paragraph. [.0060] of -the present application. 

: $hile 179 p : a-rts by weight of. activated carbon •(.particle. 
.d;iam.eter:: : -S- \m r and -specific -.surf. a ce area.:.:2'0:O0m a /3g) tfere stirred 
with a. Heh.sch^'l ird : xe.r , thereto .were sprayed and added .20 parts 
by weight of an agueous dispersion of carfooxyi -modified, 
styrene /butadiene copolymer particles ( : Tg: -5°Q 7 -and particle 
diameter:; 12 pm) having- a cross linked structure ;over laminates, 
N'a^t, r 20' parts '.by wai.gKt -of acetylene black were 'added thereto 
over TO -minutes , and the components were mixed to obtain amixture 
having a particle :di : ameter p£ 163 .urn* 

The c;onc:ent.rat,£on of '-30110 contents of the misfcur-e .wa-s 
$.4 . .4:wt% 7 ,ah.d the mixture was in a. powdered state., 

Into a mold having a .size of 4 extv^S :sm, was supplied 4,5 
g ot- the resultant pQ^dexy'mixture.f and then the mixture was p;res>sed 
at a;p:res-s:ure bf 1:Q MPa : whil;.e; heated up 'to &Q' 0 G> thereby obtaining 
an electrode layer sheet of '3UD jm thickness. 
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.(•ASDIt-l-OMAL EXifflPLE i) 

To 2-8.5 parts by weight .of purified water* :2Q parts by weight 
of .an aga;feo:us 4:0% : dispersion of :e'$ibo"^yl~modLfi^d 
styrene/b'atadi-ene .copolymer particles as -described above, .was 
added; iherefeo., 170 parts by w-^igfet-of active carbon, as described 
shove and 20 parts .by weight ;of carbon b.ia;ck were ;ad : 4e;dy and: theji 
stirred : $it:h a Hobatt .rriixer* The .mixture became clayey, lo : st 
fluidity and became .aggregated. 

The concent r at i-pn of golid CQntents of the nirgtore wag 40 

w t% ~ 

.Siitce the obtained .mixture could '.not be used as it :was t.o 
form an elect rod-elaye-r sheet, the. aggregated^ chipped, 
:dried ? and pulverized. She ohtai&ed powdery. mixture was supplied 
xjxt'Q a mold having -size -.of 4. :cm*"6 qm^ 4>"5 : g o:f. the resultant powdery 
mixture fas -supplied/ and then the mixture was pressed at a pressure 
of iQ MPa. .while .Seated up to -B^Cr thereby obtaining an electrod.e 
layer sheet of '3£K> pm in thickness:;. 

.RO^E;: We r;ound Q.ut that when using the He.n3.q:hei mixer o : r 
the.litoe.y which :couid not .provide ^hearing force .to the component, 
■&a;s used, it :was. difficult to im.ix the clayey component: uniformly. 
So* -in ADDITIONAL EXAMPLE 1, Hofeart mixer was used, which could 
provide shearing force to clayey opmppnent and :go*uld keep, inlying 
the clayey /component.. 

(ADDITIONAL EXAMPLE 2} 

fp. 1*20 parts by .weight of. purity water./ : ZQ parts by weight 
of an aguedus '4&% diaper's ion of .carbdxyl -modified 
.styrene'/biatadiene copolymer par tioies a is :.described . above iwas 
added; thereto, 170 parts by weight of active carbon as de.s.orib,ed 
above and 2Q parts by weight of carbon blac.fc werfs a:dded, and then 
stirred '.with a Hobart mi&£r\ The mixtupe ;kept the, granular .form 
arid w&s hot. -aggregated. 

The gonGB.n:t rati on-of solid contents -of • themiK-ture was- 60wt : %> 
and the mixture was slight ly moistened but in a powdered .state,,. 

The obtained, pawdery .mixture, was dried and supplied into 
a. -moid, having .:size of 4 cm* ® cm . 4/5. g of % he re suit ant powdery 
mi-Ktiarewas supplied,- .and thenthe.mixt^ a pressure 
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of- 10"MPa while heated tap t;o : 8p°G, -thereby :^b:ta.i;n.i=ng an electrode 
.layer -.sheet of 3.0©. .ytm in thiC:kae3B> 

(Production o,f /Electrodes "and aniElectrio ©bufole Layer Capaci.tQ'r) 
In the -same -method as. de.ferifo.ed in Examples. -or '.Comparative 
Samples- In -tfeqr.prejs exit application - r the elect rode and the e.ieetr-ic 
double; layer ;capa : £it:0r -with the; -abo^e ; elects ode .layer sheet were 
produced f heft/ the • produced electrode ..and electric double .layejr 
-.capacitor were, evaluated* 



The result, is; :-sho*m in Table-l below, 
(Table-l) 





Eieetrpjte . 

layer 
strength ■ 


Bending : 
strength 


capacity 
<F/ f > 


•Internal . 
resistance 


: EXAMPLE 1 


' 0 


O 


53.2 


; 5,S 


AD.OITIOWAL: 
.EXAMPLE 1 . 


.0 


o 


:38.6 


8.4 


EXAMPLE 2 


Q 


o 


51.2 


5:9 



.q :- A result, better -than that :of .Compa-ratl-Ye :Examp.le 1 described in "the 
present application was obtained, 

<;pIS.GUSSION> 

According to the present indention, the:ei$:ctrie.double layer 
capacitor having excellent electrode, layer s.t re 'agtil, 'h;ig'h/c^;p.acit:.y 
and-s.H\all internal resdstanpew^^ obtained, Especially, capacity 
and internal resist a&ce -was Improved compared yith the c;ase #her/.e 
the ,mixtttte- h^lndf; a .doheentratipn of solid contents ;of .be-ioiw 
5/Qwt'% .wa.£ used to -form ele.ctr.ode -layer... 



